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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-9,11,13,15,16,18,1 9-21 , 25-26, 57, 59, 61 , 63-64, 66-68, 73, 76 and 

77 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ren et al (US 

6,045,547), and further in view of Viera (US 6,039,699). 

a. Regarding claim 1 , Ren et al teaches a catheter shaft with an inner and 

outer layer with varying stiffness along the length of the catheter. Specifically 

taught by Ren et al is, "One catheter tube section has a first, inner layer formed 

of a flexible material and a second, outer layer formed of a stiffer material." 

(Abstract). Also taught is, "The outer tube can have a region of substantially 

constant wall thickness followed distally by a taper which terminates, leaving the 

inner tube with no outer layer." (Col. 2, lines 17-19) Ren et al does not, however, 

teach that both portions should be made of metal. Ren also teaches the device is 

co-extruded (title) and thus is of unitary construction. Viera teaches a multi-layer 

guidewire where each the inner and outer layers are made of metal. "The first 

material may exhibit superelastic properties and may include an alloy having 

nickel and titanium. The second material may include stainless steel." (Col. 1 

lines 52-55) Those versed in the art would have reasonably recognized and 
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appreciated that guidewires and catheters perform nearly the same function, with 
the exception that guidewires often do not have lumens. Both devices are 
designed to be flexible and thin such that they can navigate and pass through 
body cavities, ducts or vessels. It would be therefore be obvious to one of 
ordinary skill in the art to make a catheter of Ren et al using the materials 
suggested by Viera, in this case metallic inner and outer layers. Referral to the 
MPEP section 2113 is made, "Even though product-by-process claims are 
limited by and defined by the process, determination of patentability is based on 
the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process." 

b. Regarding claim 2, Ren et al teaches, "The outer tube can have a region 
of substantially constant wall thickness followed distally by a taper which 
terminates, leaving the inner tube with no outer layer." (Col. 2 lines 1 7-1 9) Also 
see figure 1 . 

c. Regarding claims 3-4, Ren et al teaches, "...decreasing the thickness of 
the outer layer with increasing distal position. The thickness of the outer layer 
can be tapered down over several inches..." (Col. 1 lines 66-67 to Col. 2 lines 1- 
2) It is apparent from this citation that the outer layer covers a portion of the inner 
layer in the proximal region. 
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d. Regarding claims 5, 22, and 70, Ren et al teaches, "Referring now to FIG. 
2, a second catheter tube section 42 is illustrated, joined distally at 44 to first 
section inner layer 34. Second catheter tube section 42 includes an inner layer or 
tube 46 and an outer layer or tube 48." (Col. 4, lines 4-7), furthermore there is an 
alternative embodiment where "A smooth appearance near the junction of two 
joined tube sections is provided in one embodiment by abutting and bonding the 
tubes rather than overlapping them." (Col. 4, lines 20-23) Visualizing the 
alternative embodiment, it is apparent that moving distally from the proximal 
region of the abutted assembled tubes, a region with an outer layer would be 
followed by a region with no outer layer, followed immediately by a region with a 
second outer layer. As such the 'assembled' product of two abutted tubes of Ren 
et al would be structurally indistinguishable from a medical device in which a 
second segment of the outer layer were allowed to remain upon the inner layer of 
a medical device. 

e. Regarding claims 6 and 7, Ren et al teaches, "One method uses an 
extruder having a co-extrusion head capable of..." (Col. 4 lines 62-63, emphasis 
added) If the catheter was produced by co-extrusion or co-drawing the products 
would be structurally indistinguishable from that of the current application, as 
such both co-extrusion and co-drawing are taken to be anticipated by Ren et al. 

f. Regarding claim 8, Ren et al teaches, "The outer tube can have a region 
of substantially constant wall thickness followed distally by a taper which 
terminates, leaving the inner tube with no outer layer." (Col. 2, lines 17-19) 
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g. Regarding claims 9 and 10, Reference to MPEP section 2113 is again 
made as grinding away or etching the outer metallic layer to expose the inner 
metallic layer would result in an apparatus that is structurally indistinguishable 
from Ren et al. 

h. Regarding claims 1 1 and 13, Viera teaches, "...corewire formed from a 
material exhibiting superelastic properties, such as a nickel-titanium or Nitinol 
alloy for example." (Abstract) It is art recognized and appreciated that nickel- 
titanium alloy and super-elastic nickel-titanium alloy are used in both catheters 
and guidewires when a high-flexibility but strong metal is desired. As such it 
would have been obvious to one of ordinary skill in the art to form the inner layer 
of the catheter of Ren et al with nickel-titanium alloy or super-elastic nickel- 
titanium alloy due to the alloys ability to withstand large amounts of deformation 
with a high degree flexibility. 

i. Regarding claim 15, Ren et al teaches, "FIG. 1 illustrates a first catheter 
tube section 20 having a proximal region 22, a distal region 24, and a lumen 40 
therethrough." (Col. 3 lines 3-5) 

j. Regarding claim 16, Viera teaches, "The second material may include 
stainless steel." (Col. 1 lines 54-55) It is art recognized and appreciated that 
stainless steel is used in both catheters and guidewires as an outer rigid layer 
that covers a more flexible interior layer. As such it would have been obvious to 
one of ordinary skill in the art to use stainless steel as the rigid outer layer as 
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stainless steel is both more rigid than most other flexible metals and corrosion 
resistant. 

k. Regarding claim 18, it is apparent that Ren et al specifically teaches a 
catheter, "A multi-layer catheter tube... " (Abstract) 
I. Regarding claims 1 9 and 25, Ren et al suggests a guide catheter via, 
"Guide catheters are often used as conduits, to guide..." (Col. 1, lines 17-18) 
m. Regarding claims 20, and 21 , Ren et al does not teach grinding the inner 
layer to provide a reduced outer diameter on the inner portion (claim 20), or a 
taper on the inner portion (claim 21). Viera teaches, "Corewire 320 further tapers 
from segment 326 along a segment 328 to distal segment 330. Segments 324, 
326, and 328 may be formed to any suitable length and diameter using a suitable 
centerless grinding technique, for example." (Col. 2 lines 62-65) The taper and 
inner layer radius differences would not be easily formed by the co-extrusion 
method addressed by Ren et al and in some cases, depending upon the region 
of the body the catheter is intended to go through, a changing inner layer radius 
is desirable as opposed to the one taught by Ren et al. Therefore it would be 
obvious to one of ordinary skill in the art to grind the metallic inner portion to 
provide a different segment length or radius and to have a taper between regions 
of different radii because it would provide a method to create multiple segments 
with varying lengths and outer radii to better customize catheter properties such 
as flexibility in specific regions of the catheter. 
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n. Regarding claims 26 and 27, it is well known within the art that modulus of 
elasticity and tortional rigidity are properties that represent stiffness. On object 
having a higher modulus of elasticity relative to another with similar shape, it 
would inherently mean that the object is more rigid. Tortional rigidity is similar, if 
an object had higher tortional rigidity, it would inherently be more rigid relative to 
another object of similar shape. It would thus have been obvious to one of 
ordinary skill in the art to have the modulus of elasticity and tortional rigidity of the 
inner metallic portion be lower than that of the outer metallic portion, because 
modulus of elasticity and tortional rigidity are measures of stiffness and Ren et al 
teaches having a stiffer outer layer compared to inner layer. (See citation in 
paragraph 6a above) 

o. Regarding independent claims 57 and 73, see claim 1 above. Ren et al 
teaches, "The outer layer tapes distally, having decreasing layer thickness with 
increasing distal position. The decreasing wall thickness provides a decreasing 
stiffness contribution which imparts increasing flexibility to the catheter portions 
having a smaller outer layer." (Abstract). Ren et al also teaches why these 
properties are desirable, "Advancing a catheter along the above described path 
requires pushability, torqueability and flexibility in differing degrees in different 
regions of the catheter shaft. In particular, the proximal region of the catheter 
shaft will ultimately lie within the femoral artery, where flexibility is not as 
important as the pushability of the torqueability required to maneuver the more 
distal regions of the catheter disposed within the coronary arteries. (Col.1, lines 
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27-34) Combined with the reasons for rejecting claim 1 in paragraph 3a above, it 
would have been obvious to one of ordinary skill in the art to make a catheter 
with a lumen and inner and outer layers made of different metals with the distal 
region of the inner layer exposed to provide a higher level of flexibility to the 
distal region relative to the proximal region and a higher level of stiffness to the 
proximal region relative to the distal region, in order to create a catheter with the 
art recognized desirable properties of pushability and torqueability in the proximal 
region of a catheter and maneuverability in the distal region of the catheter, 
p. Claims 59 and 61 are rejected for the same reasons as established in 
numbered paragraphs 6h and 6n. 

q. Claim 63 is rejected for the same reasons as established in numbered 
paragraphs 6i and 6n. 

r. Claim 64 is rejected for the same reasons as established in numbered 
paragraphs 6j and 6n. 

s. Claim 66 is rejected for the same reasons as established in numbered 
paragraphs 6k and 6n. 

t. Claim 67 is rejected for the same reasons as established in numbered 
paragraphs 61 and 6n. 

u. Claim 68 is rejected for the same reasons as established in numbered 
paragraphs 6m and 6n. 

v. Regarding claims 76 and 77, Applicant discloses co-extrusion as the 
method via which the device is constructed with a bond along the entire 
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length/every point of contact of the device common to both metallic portions. Co- 
extrusion is disclosed by Ren. 

2. Claims 12, 17, 60, and 65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over references 1 and 2 as applied to claims 1 and 57 above, and further 
in view of O'Brien et al (WO 99/58184). 

w. Regarding claims 12 and 60, neither Ren et al nor Viera teach making the 
metallic inner portion of beta titanium. O'Brien et al however, which is drawn to a 
stent deploying apparatus teaches beta-titanium as a composite to form the 
medical device. Specifically taught is "...In the over-the-wire catheter of the 
present invention, the inner tube 1 34 or outer tube 1 36 (or both) is formed of a 
beta-titanium material. The beta-titanium material has a relatively low modulus of 
elasticity and pseudoelastic characteristics for tracking through..." (Page 15 lines 
17-20). It would thus have been obvious to one of ordinary skill in the art to form 
the inner metallic tube from beta-titanium because beta-titanium's properties 
paralleling those taught as desirable by reference 1 and 2, the property of a low 
modulus of elasticity particularly. 

x. Claims 17 and 65 are rejected for the same reasons as stipulated in 
numbered paragraphs 6j and 7a above. 

3. Claims 14 and 62 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over references 1 and 2 as applied to claims 1 and 57 above, and further in view of 
Rooney et al (US 6,306,105 B1). 
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y. Regarding claims 14 and 62, while Viera does teach a super-elastic nickel 
titanium alloy as addressed in paragraph 6h above, neither Ren et al nor Viera 
specifically teach a linear-elastic nickel-titanium alloy inner metallic layer. Rooney 
et al however teaches a guide wire similar to that taught by Viera with "...a 
nickel-titanium core with a stainless steel coil to provide a wire with improved kink 
resistance and good pushability." (Abstract) and "...core 20 may preferably be 
formed of a linear-elastic alloy of nickel titanium" (Col. 3 lines 37-39) It would 
therefore have been obvious to one of ordinary skill in the art to compose the 
metallic inner layer of linear-elastic nickel-titanium alloy in order to provide 
improved kink resistance and good pushability. 
4. Claims 74, 75 and 78 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ren et al (US 6,045,547) and Viera (US 6,039,699) as applied to claim 1 above, 
and further in view of Jones et al (5,843,050). 

z. Regarding claims 74, 75 and 78, while Ren substantially discloses the 
apparatus as claimed, it does not disclose a helix or spiral pattern on the shaft. 
However, Jones discloses spiral cuts in a catheter modify the flexibility of the 
catheter (abstract, Col. 2 lines 44-46). it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to utilize a spiral 
pattern with the device of Ren as taught by Jones as it is a known method of 
modifying the flexibility of a catheter. 

Response to Arguments 
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5. Applicant's arguments filed 7/15/2010 have been fully considered but they are 
not persuasive. 

aa. Applicant's arguments are similar to those of the previous office action 
(especially with respect to the differences in co-extrusion of plastics and metals) 
and thus the previous response is included below. Applicant has added the term 
unitary to the claims. However, while it is given weight, it is not seen as further 
limiting the application as the various definitions of unitary allow for a broad 
interpretation. Applicant's own specification (last paragraph on page 8) suggests 
that co-extrusion is included in unitary construction. 

bb. The claims are still product by process claims, meaning that the steps of 
the actual method itself need not be taught so long as the product is 
indistinguishable. Ren (the primary reference) teaches co-extruding the layers 
together; while it is drawn to plastics instead of metals, co-extrusion has been 
suggested as a means for joining the layers together. Product by process claims 
were created to describe products that resisted explanation by other categories. 
Applicant's arguments are most applicable to claims that fall under process of 
making. Since these are product-by-process claims, the Examiner takes the 
position that a product formed by co-extruding the layers together is taught by 
Ren and Viera suggests specific alternative materials such as metals. That 
neither reference does not teach a specific method of how that co-extrusion 
occurs does not render the rejection non-applicable to the claims. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRADLEY J. OSINSKI whose telephone number is 
(571)270-3640. The examiner can normally be reached on M-Th 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Sirmons can be reached on (571)272-4965. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Bradley J Osinski/ 
Examiner, Art Unit 3767 



/KEVIN C. SIRMONS/ 

Supervisory Patent Examiner, Art Unit 3767 



